Spinal and supraspinal N-methyl-D-aspartate and melanocortin-1 receptors contribute to a qualitative sex difference in morphine-induced hyperalgesia.
Morphine elicits a paradoxical state of increased pain sensitivity, known as morphine-induced hyperalgesia (MIH), which complicates its clinical efficacy. We have previously shown that systemic injections of N-methyl-d-aspartate receptor (NMDAR) and melanocortin-1 receptor (MC1R) antagonists sex-dependently reverse MIH during morphine infusion (40mg/kg/24h) in male and female mice, respectively. This qualitative sex difference is ovarian hormone dependent, as NMDAR antagonists reverse MIH in ovariectomized females but are rendered ineffective following progesterone injection in OVX mice. Here, we utilized intrathecal and intracerebroventricular injection paradigms to assess the contribution of spinal and supraspinal receptors to this sex difference in male and female CD-1 mice. Specifically, we injected NMDAR and MC1R selective antagonists, MK-801 and MSG606 respectively, during morphine infusion. Results illustrated that both spinal and supraspinal MK-801 and MSG606 selectively reversed MIH in males and females, respectively, during morphine infusion. Furthermore, while MK-801 reversed MIH in ovariectomized (OVX) females, MSG606 was most effective in doing so in this same group following an acute subcutaneous progesterone injection. The present studies thus indicate that both spinal and supraspinal NMDARs and MC1Rs underlie the qualitative sex difference observed during morphine infusion in mice, and that the receptors in these loci are also sensitive to sex steroidal modulation.